Primary cultures of astrocytes from different brain areas of newborn rats and effects of basic fibroblast growth factor.
The effects of basic fibroblast growth factor (bFGF) on the morphology and the expression of glial fibrillary acidic protein (GFAP) and glutamine synthetase (GS) in cultured astrocytes prepared from various areas of newborn rat brain was studied. The brain was dissected in two ways, either the telencephalon (area A) and the diencephalon (area B) were dissected out of the brain (without olfactory bulbs, mesencephalon and cerebellum) or the brain was cut transversely into 3 parts (areas 1, 2 and 3). Area 1 (the anterior part) included the frontal cortex, the olfactory nuclei, the neostriatum, the accumbens nucleus and the septum; area 2 (the medial part) included the cortex, hippocampus, amygdale, thalamus and hypothalamus, and area 3 (the posterior part) included the occipital cortex, the posterior part of hippocampus and thalamus and the mamillary bodies. Essentially two different morphological aspects were observed. Most cells from areas A, 1 and 3, were flat, large, presented an irregular shape and were loosely arranged; cells from areas B and 2 were essentially polygonal in shape and closely apposed to each other. The various control cultures showed nearly the same immunostaining pattern for GFAP, but different patterns for GS. Most astroglial cells responded to bFGF and became fibrous. The GFAP immunoreaction was intense and localized in the cell bodies and processes of most cells from area A, but essentially in the processes for cells from areas 1 and 2. The immunoreactivity was weaker in cells from areas B and 3. GS-positive cells, heavily and weakly stained, were found in all treated cultures, and very strongly stained cells were located in certain zones of cultures from area A. But GS-negative cells were also seen in these treated cultures as well as in control cultures. Measurements of GS activities revealed no differences. These results indicate that astrocytes from different regions of the brain in primary culture show differences in their responsiveness to bFGF. The astroglial cells from the cerebral cortex and from the thalamus seem to present the highest and the lowest response to bFGF, respectively.